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etecUoiumincsccot diodes or voltmeter dial), and a female 
jack socket is placed under the handle and links the firearm 
to the video system (see FIG. 3) through a connection cable 
(not represented). Preferably, the visualization organ 42 is 
composed of two groups of three electroluminescent diodes 
placed symmetrically in relation to the gunsight of the 
firearm, and also carried by the back part 43; the three 
electroluminescent diodes of each group being for example 
in the colors red, green, and yellow, respectively. To each 
color, a determined pressme amplitude is associated. A diode 
of a determined color thus lights up when the pressure 
exercised on the trigger exceeds predetermined thresholds 
which can be adjusted, in particular, according to the type of 
simulated firearm. 

In order to house the laser beam emitter and the amplifier 
of the piezoelectric sensor, as one is limited in height by the 
taiget system, one can find the necessary space by reducing 
the width of the compartments 39 and 40 while respecling 
the same balance of masses as in the real firearm by means 
of an adequate distribution of ballasts. The global mass of 
the simulation firearm must be identical with that of the real 
firearm. 

Upon reading what has been said so far, one concludes 
easily that the invention reaches the goals it set out to fulfil 

It allows in particular a multi-sense mult^le involvement 
which is synchronized, simultaneous and advantageously 
proporttonaL It allows a check in real titne of the exercised 
pressure and a training of the marksman's tactile sensitivity. 
It is compatible with numerous shooting disciplines and is 
not limited by special firearm types. It can easily be adapted 
to a shooting simulation system. 

It must be clear, however, that the invention is not limited 
to the sole examples of realization expUdtly described, in 
particular in relation to FIGS. 1 to 8. 

In a variant, which is not represented, it is in particular 
possible to adapt the process according to the invention to a 
hunting firearm, even a military firearm, which includes an 
aimii^ telescope. The visualization organ, for example of 
the type including electroluminescent diode bars, can be 
integrated in the telescope or placed in front of it. 

What is claimed is: 

1. Process for training in real time a tactile perception of 
a marksmaa, in particular of a sport marksman, during the 
firing of a shot, said marksman exerd.sing a pressure on a 
trigger of a real or simulation firearm and said pressure 
triggering the shot when it crosses a predetermined 
threshold, said process comprising at least the following 



(i) measuring in real time the pressure exercised on said 
trigger by a finger of said marksman; 

(ii) converting saul measured pressure into electric signals 
representing an instantaneous amplitude of a pressure 
vector, 

(iiQ transforming in real time said elecuic signals into 
signals perceptible by a sense of the marksman other 
than a tactile perception so that the marksman can in 
real time follow the variation of the pressure exercised 
on said trigger until the departure of said shot in 
simultaneity and in synchronism with a tactile percep- 
tion perceived by sakl finger. 
2. Process acooiding to claim 1, wherein said sense other 
than the tactile perception is the .sense of sight and said step 
of transforming the electric signals consists in transforming 
said electric signals, obtained during the conversion step, 
into light signals representing, proportionately continuously 65 
or by moderate intervals, variations of amplitude of the 
pressure exercised on said trigger. 



3. Process according to claim 1, wherein said sense other 
than the tactile perception is the sense of hearing and said 
step of transforming the electric signals consists in trans- 
forming said electric .signals, obtained during the conversion 
step, into audio signals whose intensity represents, proper* 
tionately continuously or by moderate intervals, variations 
of amplitude of the pressure exercised on said trigger. 

4. Device for training in real time a tactile perception of 
a marksman, in particular of a sport marksman, during the 
firing of a shot, said marksman exercising a pressure on a 
trigger of a real or simulation firearm and said pressure 
triggering the shot when it crosses a predetermined 
threshold, wherein said device includes 

(0 a pressure sensor for measuring in real time the 
pressure exercised by the marksman *s finger on said 
triggier, comprising (a) a hydraulic circuit including an 
elastic pre-ssure-receiviag capsule filled with liquid 
which receives the pressure exercised by the 
marksman, (b) a fine ductile tube which is not elastic, 
and (c) a manometer to which this pressure is trans- 
mitted through said liquid, 

(ii) a serial circuit for converting the measured pressure 
into electric signals comprising (a) an electric feeder 
source and (b) a rheostat, said manometer being 
mechanically coupled to a cursor hand of said rheostat 
and making an impedance of said rheostat vary, in such 
a way as to generate electric signals representing the 
instantaneous pressure exercised mi said trigger, and 

(iii) an organ measuring the instantaneous amplitude of a 
current in said serial circuit, in such a way as to 
transform in real time said electric signals representing 
the instant aneotis pressure exercised on .said trigger into 
signals perceptible by a sense of the maiksman other 
than a tactile perception. 

5. Device according to claim 4, wherein said organ 
transforms said electric signals into light signals and dis- 
plays these light signals, said organ comprising a voltmeter 
hand or band, a set of electroluminescent diodes or a video 
display, so that said light signals are displayed in a continu- 

40 ously variable way in order to represent the instantaneous 
variation of said exercised pressure, or by moderate intervals 
when the pressure crosses predetermined thresholds. 

6. Device according to claim 5, wherein said firearm is a 
simulation firearm and said display is a video display, said 
device being furthermore equipped with means for gener- 
ating a laser bundle or similar towards a target display and 
with interface circuits which receive said electric signals, 
said interface circuits being composed of circuits for han- 
dling signals according to a recorded program, 

said recorded program including parameterizable rules 
taking into account predetermined disciplines of shoot- 
ing and the calibre of the simulated firearm, and con- 
trolling at least (i) generation of control signals of .said 
display for setting to scale said target in relation to a 
distance target-firearm, (ii) display of simulated 
impacts on said target whose sizes vary in relation to 
said calibre, (iii) a specific timing for each of said 
disciplines, (iv) display and a chronological niunbering 
of the impacts, (v) a total ntmibering of impacts, and 
(vi) corrections made by said marksman diuing aiming. 

7. Device according to claim 4, wherein said organ 
Uraasforms said electric signals into audible signals in the 
acoustic frequency band and comprises at least one elcc- 
troacoustic transducer disposed in an ear protection of 
sound-protection car mufiis carried by said marksman, in 
such a way as to emit said audible signals in a continuously 
variable way to represent the instantaneous variation of said 



25 



30 



35 



45 



50 



55 



us 6,257,893 Bl 



10 



exercised pressure, or by moderate intervals wbcn the pres- 
sure crosses predetermined thresholds. 

8. Device according to claim 4, wherein said firearm is a 
simulation firearm and said display is a video display, said 
device being furthermore equipped with means for gener- 
ating a laser bundle or similar towards a tai^et display and 
with interfocse circuits which receive said electric signals, 
said intci&ce circuits being composed of circuits for han- 
dlit^ signals according to a recorded program, 

said noorded program including parameterizable rules 
taking into account predctemuaed disciplines of shoot- 
ing and the calibrt of the simulated firearm, and oon- 
trolUiig at least (i) generation of control signals of said 
display for setting to scale said target in relation to a 
distance target*firearm, (ii) display of simulated 
impacts on said target whose sizes vary in relation to 
said calibre, (iiO a q>ecific timing for each of said 
disciplines, (iv) display and a chronological numbering 
of the impacts* (v) a total numbering of impacts, and 
(vi) corrections made by said marksman during aiming. 

9. Device according to claim 8, wherein said video 
display includes a central zone comprising 

(i) a visual display representing in a continuously variable 
way, according to a vertical axis of said target, the 
instantaneous vector of the pressure exercised on said 
trigger, said visual indication increasing from top to 
bottom and reaching the escape pressure at the center of 
the target, and 

(ii) a display zone representing a transverse acceleration 
vector (y) of said firearm in the moment of the shot 
from an impact called ''laser" towards an impact called 
''projectile*' which takes into account the effect, on a 
projectile, of an impulse transverse to its trajectory at 
the time of the shot, by measuring the segment covered 
on said pending target of predetermined time lapses 
thai frame this shot, 

said di^lays being under the control of the recorded 
program in said interface circuits. 

10. Device according to claim 8* wherein said video 
display includes a central zone comprising 

(j) a visual display representing in a continuously variable 
way, according to a vertical axis of said taiget, the 
instantaneous vector of the pressure exercised on said 
trigger, said visual indication increasing firom top to 
bottom and reaching the escape pressure at the center of 
the target, and 

(ii) a display zone representing a transverse acceleration 
vector (y) of said firearm in ihe moment of the shot 
from an impact called *'laser" towards an impact called 
"projectile" which takes into account the eflfect, on a 
projectile, of an impulse transverse to its trajectory at 
the time of the shot, by measuring the segment covered 
on said pending target of predetermined time lapses 
that frame this shot, 

said displays being under the control of the recorded 
program in said interface circuits. 

11. Device according to claim 8, wherein said video 
display indudes a central zone comprising 

(i) a visual display representing in a continuously variable 
way, according to a vertical axis of said target, the 
instantaneous vector of the pressure exercised on said 
trigger, said visual indication increasing from top to 
bottom and reaching the escape pressive at the center of 
the target, and 

(ii) a display zone representing a transverse acceleration 
vector (y) of said firearm in the moment of the shot 



from an impact called "laser" towards an impact called 
"projectile" which takes into account the effect, on a 
projectile, of an impulse transverse to its trajectory at 
the time of the shot, by measuring the segment covered 
on said pending target of predetermined time lapses 
that frame this shot, 
said displays being under the control of the recorded 
program in said interface circuits. 

12. Device aocoidiog to claim S, wherein said video 
display includes a central zone comprising 

(0 a visual display representing in a continuously variable 
way, according to a vertical axis of said target, the 
instantaneous vector of the pressure exercised on said 
trigger, said visual indication increasing from top to 
bottom and reachicig the escape pressure at Use center of 
the target, and 
(ii) a display zone representing a transverse acceleration 
vector (y) of said firearm in the moment of the shot 
from an impact called "laser" towards an impact called 
"projectile" which takes into account the effect, on a 
projectile, of an impulse transverse to its trajectory at 
the time of the shot, by measuring the segment covered 
on said pending target of predetermined time lapses 
that frame this shot, 
said di^lays being under the control of the recorded 
program in said interface circuits. 

13. Device for training in real time a tactile perception of 
a marksman, in particular of a sport marksman, during the 
firing of a shot, said marksman exercising a pressure on a 
trigger of a real or simulation firearm and said pressure 
triggering the shot when it crosses a predetermined 
threshold, wherein said device includes 

(0 a pressure sensor for measiuring the pressure exercised 
by the marksman's finger on said trigger, compr&ing a 
rack actuated by said trigger and driving a set of geans, 
(ii) a serial circuit comprising (a) an electric feeder source 
and (b) a rota table rheostat driven by said set of gears, 
in such a way as to generate electric signals represent- 
ing the instantaneous pressure exercised on said trigger, 
and 

(iiQ an organ measuring an instantaneous amplitude of a 
current in said serial circuit, in such a way as to 
transform in real time said electric signals representing 
the instantaneous pressure exercised on said trigger into 
signals perceptible by a sense of the marksman other 
than a tactile perception. 

14. Device according to claim 13, wherein said organ 
transforms said electric signals into light signals and dis- 
plays these light signals, said organ comprising a voltmeter 
hand or band, a set of electroluminescent diodes or a video 
display, so that said light signals are displayed in a continu- 
ously variable way in order to represent the instantaneous 
variation of said exercised pressure, or by moderate intervals 

55 when the pressure crosses predetermined thresholds. 

15. Device according to claim 13, wherein said organ 
transforms said electric signals into light signals and dis- 
plays these light signals, said organ comprising a voltmeter 
hand or band, a set of electroluminescent diodes or a video 

tio display, so that said light signals are displayed in a continu- 
ously variable way in order to represent the instantaneous 
variation of said exercised pressure, or by moderate intervals 
when the pressure crosses predetermined thresholds. 

16. Device according to claim 13, wherein said organ 
transforms said electric signals into audible signals in the 
acoustic frequency band and comprises at least one elec- 
troacoustic transducer disposed in an ear protection of 
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souad-protection car mnSs carried by said maiksroan. Id 19. Device according to claim IS, wherein said organ 
such a way as to emit said audible signals in a cootinuously transforms said electric signals into audible signals in the 
variable way to represent the instantaneous variation of said acoustic frequency band and comprises at least one elec- 
exercised pressure, or by moderate intervals when the pres- troacoustic transducer disposed in an ear protection of 
sure crosses predetermined thresholds. 5 sound-protection ear mufifs carried by said marksman, in 
17. Device according to claim 13, wherein said Grearra is such a way as to emit said audible signals in a continuously 
a simulation firearm and said display is a video display, said variable way to represent the instantaneous variation of said 
device being furthermore equipped with means for gener- cxercLsed pxe&sure, or by moderate intervals when the pres- 
ating a laser bundle or similar towards a target display and sure crosses predetermined thresholds, 
with interface circuits which receive said electric signals, lO 20. Device accordii^ to claim 18, wherein said firearm is 
said interface circuits being composed of circuits for han- a simulation firearm and said display is a video display, said 
dling signals according to a recorded program, device being furthermore equipped with means for gener- 
said recorded program including parameterizable niles a^^^g ^ bundle or similar towards a taiget di^lay and 
taking into account predetermined disc^lines of shoot- wii^ interface circuits which receive said electrk; signals, 
ing and the calibre of the simulated firearm, and con- interface circuits being composed of circuits for ban- 
trolUng at least (i) generation of control signals of said signals according to a recorded program, 
display for setting to scale said target in relation to a said recorded program including parameterizable rules 
distance target-firearm, (li) display of simulated taking into account predetermined disciplines of shoot- 
impacts on said taiget whose sizes vary in relation to ing and the calibre of the simulated firearm, and con- 
said calibre, (in) a specific timing for each of said 20 trolling at least (i) generation of control signals of said 
disciplines, (iv) display and a chronological numbering display for setting to scale said Urget in relation to a 
of the impacts,(v) a total numbering of impacts and distance target-firearm, (ii) display of simulated 
(vi) corrections made by said maiksman during aiming. impacts on said target whose sizes vary in relation to 
IS. Device for training in real time a tactile perception of said calibrc,(iii) a specific timing for each of said 
a marksman, in particular of a sport marksman, during (he disciplines, (iv) display and a chronological numbering 
firing of a shot, said marksman exercising a pressure on a of the impacts, (v) a total numbering of impacts, and 
trigger of a real or simulation firearm and said pressure (vi) corrections made by said marksman during aiming, 
triggering the shot when it crosses a predetermined 21. Device for training in real time a tactile peix:eption of 
threshold, wherein said device includes a marksman, in particular of a sport marksman, dtiring the 
(0 a pressure or force sensor with ptezoeledric effect ^ firing » shot, said maiksman exercising a pressiue 00 a 
placed in a glove finger or fixed on the trigger for trigger of a real or simulation firearm and said pressure 
measuring in real time the pressure exercised by the triggering the shot when it cros.ses a predetermined 
finger of said marksman on said trigger, said sensor threshold, wherein said device includes 
with piezoelectric effect generating electric signals (i) a pressure sensor for measuring in real time the 
whose amplitude is proportional to the exercised pressure exercised by the marksman's finger on said 
pressure, trigger, 

(ii) an electronic amplifier to which said electric signals (ii) a serial circuit for converting the measured pressure 
whose amplitude is proportional to the exercised pres- into electric signals representing the instantaneous 
sure are transmitted, an exit of said electronic amplifier pressure exercised on said trigger, and 

generating electric signals representing the instanta- (ijj) an organ measuring the instantaneous ampUtude of a 

ncous pressure exercised on said trigger, and current in said serial circuit, in such a way as to 

(iii) an organ measuring an instantaneous amplitude of a transform in real time said electric signals representing 
current at the exit of said electronic amplifier, in such the instantaneous pressure exercised on said trigger into 
a way as to transform in real time said electric signals 45 signals perceptible by a sense of the marksman other 
representing the instantaneous pressure exercised on than a tactile perception. 

said trigger into signals perceptible by a sense of the 

marksman other than a tactile perception. * * * « * 



